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(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease occupation 
width in the main scanning direction by inclining the 
arranging direction of nozzle against the arranging 
direction of ink channel thereby reducing the driving 
power of a driver and increasing the density in the 
subscanning direction. 

SOLUTION: An ink jet recording head 20 comprises a 
large diameter ink droplet jetting head part 21, and a 
small diameter ink droplet jetting head part 22. The 
arranging direction D1 of large diameter nozzle 31 at the 
large diameter head part 21 is inclined by an angle 01 
against the main scanning direction X and the 
subscanning direction Y and the angle 01 is set at 30° . 
Similarly, the arranging direction D2 of small diameter 
nozzle 32 at the small diameter head part 22 is inclined 
by an angle 01=30° . Since the pitch p1 of the large and 
small diameter nozzles 31, 32 in the subscanning 
direction is 1/2 of the pitch p2 of the large and small 
diameter nozzles 31, 32 in the arranging direction D1, 

D2, nozzle density is increased in the subscanning direction Y. Consequently, burden on a driver 
45 is lessened and a small capacity driver can be employed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



JP 10 ~ 272776,4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet recording head to which it is the ink-jet recording head which it is attached 
in the carriage of an ink-jet recording device free [ attachment and detachment ], and an end is 
open for free passage in an ink hold room, and is equipped with two or more ink channels by 
which the nozzle was prepared in the other end, drives the ink pressurization means 
corresponding to each ink channel, pressurizes ink, and is made to breathe out from a nozzle, 
and the array direction of a nozzle is characterized by having an inclination to the array direction 
of an ink channel. 

[Claim 2] The ink-jet recording head according to claim 1 to which the array direction of the 
above-mentioned ink channel is characterized by the array direction of the above-mentioned 
nozzle leaning to main scanning direction and the direction of vertical scanning in accordance 
with main scanning direction. 

[Claim 3] The ink-jet recording head according to claim 2 which each ink channel extends in the 
direction of vertical scanning, and makes the length of an ink channel the same, and is 
characterized by changing the position of the nozzle in each ink channel, and leaning the array 
direction of a nozzle to main scanning direction and the direction of vertical scanning while the 
end face of an ink channel is arranged by main scanning direction. 

[Claim 4] The ink-jet recording head according to claim 2 characterized by for each ink channel 
extending in the direction of vertical scanning, and changing the length of an ink channel, 
preparing a nozzle in fixed distance from the nose of cam of each ink channel, and leaning the 
array direction of a nozzle to main scanning direction and the direction of vertical scanning while 
the end face of an ink channel is arranged by main scanning direction. 

[Claim 5] It is the ink-jet recording head according to claim 2 characterized by for each ink 
channel extending in the direction of vertical scanning while the end face of an ink channel 
inclines and is arranged to main scanning direction and the direction of vertical scanning, and 
making the length of an ink channel the same, preparing a nozzle in fixed distance from the nose 
of cam of each ink channel, and leaning the array direction of a nozzle to main scanning direction 
and the direction of vertical scanning. 

[Claim 6] An ink-jet recording head given in any 1 term of a claim 2 to the claim 5 characterized 
by having the head section for major-diameter ink drop regurgitation, and the head section for 
minor diameter ink drop regurgitation. 

[Claim 7] The ink-jet recording head according to claim 6 to which the size of the extension 
direction of the ink channel of the above-mentioned head section for major-diameter ink drop 
regurgitation and the head section for minor diameter ink drop regurgitation is characterized by 
being size from the size of the array direction of an ink channel. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is attached in the carriage of an 
ink-jet recording device removable, and relates to the ink-jet recording head which breathes out 
ink and prints a picture. 
[0002] 

[Description of the Prior Art] Drawing 9 shows an example of an ink-jet recording device, and 
the ink-jet recording head 1 is attached in carriage 2. This carriage 2 is engaging with the guide 
rail 3 and the ball screw 4, and carries out both-way movement at main scanning direction X 
according to rotation of a ball screw 4. Moreover, the form P which is imprinted material is 
conveyed in the direction (the direction Y of vertical scanning) which intersects perpendicularly 
with the above-mentioned main scanning direction X by the back up roll 5. 

[0003] As shown in drawing 10 , in order to expand the region of accommodation . of an ink drop 
diameter, there is a thing equipped with the major-diameter head section 7 which formed the 
major-diameter nozzle 6 for two or more major-diameter ink drop regurgitation, and the minor 
diameter head section 9 which formed the minor diameter nozzle 8 for two or more minor 
diameter ink drop regurgitation in the above-mentioned ink-jet recording head 1. 
[0004] The major-diameter head section 7 and the minor diameter head section 9 are equipped 
with one ink hold room 11 equipped with entrance 11a for ink supply, and two or more ink 
cavities 12, and these are connected through the ink let 13. A major diameter or the minor 
diameter nozzles 6 and 8 are formed at the nose of cam of each ink cavity 1 2. moreover, the 
piezo-electricity which is a source of ink pressurization corresponding to each ink cavity 12 — 
the member 16 is arranged this piezo-electricity — if voltage is impressed from a driver 17, it 
will deform in the thickness direction, consequently the ink in the ink cavity 12 is pressurized, 
and a member 16 is breathed out as an ink drop from nozzles 6 and 8 
[0005] 

[Problem(s) to be Solved by the Invention] In the ink-jet recording head 1 shown in above- 
mentioned drawing 10 , the ink cavity 12 has extended in main scanning direction X, and the ink 
cavity 12 is arranged in the direction Y of vertical scanning every major-diameter head section 7 
or minor diameter head section 9. Moreover, the major-diameter nozzle 6 and the minor diameter 
nozzle 8 are also arranged in a straight line in the direction Y of vertical scanning, respectively, 
therefore, the time of a head 1 coming to the predetermined position of main scanning direction 
X, when one straight line 10 which extends in the direction Y of vertical scanning in an ink-jet 
recording device equipped with this ink-jet recording head 1 is printed — all the piezo-electricity 
of the major-diameter head section 7 or the minor diameter head section 9 — it is necessary to 
drive a member 16 simultaneously and to make an ink drop breathe out from all the major- 
diameter nozzles 6 or minor diameter nozzles 8 Therefore, it is necessary to use a mass thing as 
the above-mentioned driver 7 with this head 1. for example, the above-mentioned piezo- 
electricity — the case where a member 16 is a laminating type — one piezo-electricity — 
although the current value required since a member 16 is driven changes with the number of 
laminatings, and area, in the case of drawing 10 , it is several mA - about 1 00mA therefore, the 



piezo-electricity of the major-diameter head section 7 or the minor diameter head section 9 — 
a member 16 — all — simultaneous — driving — about 1/1 OA - a number — about [ 10A ] 
current value is needed 

[0006] Moreover, generally, by the ink-jet recording head, although the densification of a nozzle 
is called for for improvement in the speed of a print speed etc., it is necessary to set up more 
greatly than the width of face of each ink cavity 16 the pitch p1 of the direction Y of vertical 
scanning of the major-diameter nozzle 6 and the minor diameter nozzle 8 at least, and it cannot 
attain densification of the direction Y of vertical scanning with structure like above-mentioned 
drawing 10 . 

[0007] Furthermore, if it arranges so that the ink cavity 12 of the major-diameter head section 7 
and the minor diameter head section 9 may counter main scanning direction mutually like above- 
mentioned drawing 10 when the length L1 of the extension direction of the ink cavity 12 of the 
major-diameter head section 7 or the minor diameter head section 9 is longer than the length L2 
of the direction which arranged the ink cavity 12, the occupancy width of face L3 of the main 
scanning direction X as the carriage 2 whole will become large. 

[0008] this invention is made in order to solve the problem in the above-mentioned conventional 
ink-jet recording head, and it makes it the technical problem to aim at reduction of the 
densification of reduction of the driving force of a driver, and the direction of vertical scanning, 
and the occupancy width of face of main scanning direction. 
[0009] 

[Means for Solving the Problem] It is the ink-jet recording head which this invention is attached 
in the carriage of an ink-jet recording device free [ attachment and detachment ], and an end is 
open for free passage in an ink hold room, is equipped with two or more ink channels by which 
the nozzle was prepared in the other end, drives the ink pressurization means corresponding to 
each ink channel in order to solve the above-mentioned technical problem, pressurizes ink, and 
is made to breathe out from a nozzle, and the array direction of a nozzle is characterized by to 
have an inclination to the array direction of an ink channel in addition, the piezo-electricity which 
the above-mentioned ink pressurization means becomes from PZT — you may be the so-called 
bubble jet type besides a member 

[0010] It is desirable that the array direction of the above-mentioned nozzle leans [ the array 
direction of the above-mentioned ink channel ] to main scanning direction and the direction of 
vertical scanning in accordance with main scanning direction. In addition, as for the angle to the 
main scanning direction of the array direction of a nozzle, it is desirable that it is 45 degrees or 
less more greatly than 0 degree. 

[0011] Still more specifically, while the end face of an ink channel is arranged by main scanning 
direction, it is desirable for each ink channel to extend in the direction of vertical scanning, and 
to make the length of an ink channel the same, to change the position of the nozzle in each ink 
channel, and to lean the array direction of a nozzle to main scanning direction and the direction 
of vertical scanning. 

[0012] Or while the end face of an ink channel is arranged by main scanning direction, each ink 
channel extends in the direction of vertical scanning, and the length of an ink channel may be 
changed, a nozzle may be prepared in fixed distance from the nose of cam of each ink channel, 
and the array direction of a nozzle may be leaned to main scanning direction and the direction of 
vertical scanning. 

[0013] Furthermore, while the end face of an ink channel inclines and is arranged to main 
scanning direction and the direction of vertical scanning, each ink channel may extend in the 
direction of vertical scanning, and may make the length of an ink channel the same, may prepare 
a nozzle in fixed distance from the nose of cam of each ink channel, and may lean the array 
direction of a nozzle to main scanning direction and the direction of vertical scanning. 
[0014] It is desirable to have the head section for major-diameter ink drop regurgitation and the 
head section for minor diameter ink drop regurgitation. In this case, it is desirable that the size of 
the extension direction of the ink channel of the head section for major-diameter ink drop 
regurgitation and the head section for minor diameter ink drop regurgitation is size from the size 
of the array direction of an ink channel. 



[0015] 

[Effect of the Invention] In the ink-jet recording head concerning this invention, the array 
direction of a nozzle has the various features by having an inclination to the array direction of an 
ink channel. That is, in case the straight line which extends in the direction of vertical scanning 
when the array direction of an ink channel is made in agreement with main scanning direction 
and the array direction of the above-mentioned nozzle leans it to main scanning direction and 
the direction of vertical scanning is printed, what is necessary is just coming at a time to drive 
one ink pressurization means corresponding to the nozzle prepared in two or more above- 
mentioned ink channels, and the driver of low capacity becomes usable. 

[0016] Moreover, when the array direction of a nozzle leans to main scanning direction and the 
direction of vertical scanning, the pitch of the nozzle of the direction of vertical scanning 
becomes smaller than the pitch of the array direction of a nozzle, and densification of the nozzle 
density of the direction of vertical scanning can be carried out. 

[0017] Furthermore, when the size of the extension direction of the ink channel of the head 
section for major-diameter ink drop regurgitation and the head section for minor diameter ink 
drop regurgitation is size from the size of the array direction of an ink channel, the occupancy 
width of face of main scanning direction can be miniaturized by making the array direction of an 
ink channel in agreement with main scanning direction. 
[0018] 

[Embodiments of the Invention] Next, the operation gestalt of this invention shown in a drawing 
is explained in detail. The ink-jet recording head 20 concerning the 1st operation gestalt shown 
in drawing 3 from drawing 1 is attached in the carriage 2 of an ink-jet recording device as shown 
in above-mentioned drawing 10 , and carries out both-way movement at main scanning direction 
X. This ink-jet recording head 20 consists of the head section 21 (henceforth "the major- 
diameter head section 21") for major-diameter ink drop regurgitation, and the head section 22 
(henceforth "the minor diameter head section 22") for minor diameter ink drop regurgitation, and 
the these major-diameters head section 21 and the minor diameter head section 22 are 
constituted in one in piles in the channel plate 24, the septum 25, the diaphragm 26, and the 
substrate 27. 

[0019] The channel plate 24 is formed with non-conducting material or metals, such as synthetic 
resin, glass, and ceramics, etc., and etches the opposite section (opposed face) with a septum 25 
by the processing methods, such as etching. In the major-diameter head section 21 and the 
minor diameter head section 22 The ink inlet 34 which connects the ink supply room 33 in which 
the nozzles 31 and 32 which carry out the regurgitation of the ink 28 of two or more ink cavities 
30 which hold ink 28, and each ink cavity 30, and ink 28 are held, and each ink cavity 30 and the 
ink supply room 33 is formed. In addition, 33a is the entrance for ink supply established in the ink 
supply room 33. 

[0020] The light-gage film which consists of an electrical conducting material is used, and the 
septum 25 is being fixed between the channel plate 24 and the diaphragm 26. 
[0021] It consists of a well-known piezoelectric material, the conductive metal layer used as a 
common electrode and an individual electrode, respectively is prepared in the upper surface and 
inferior surface of tongue, and the diaphragm 26 is being fixed between the septum 25 and the 
substrate 27. moreover, the piezo-electricity corresponding to [ after fixing to a substrate 27 by 
the electroconductive glue 36 (refer to the expanded sectional view in drawing 2 (a)), a 
diaphragm 26 forms a slot 37 by dicing processing (not shown), and divides, and ] each ink cavity 
30 — the piezo-electricity which adjoins a member 38 — it separates into the bridge wall 39 
located between members 38, and the wall 40 surrounding these in addition, piezo-electricity — 
a member 38 constitutes the ink pressurization means of this invention moreover, the above- 
mentioned dicing processing — piezo-electricity — as the conductive metal layer prepared in 
the upper and lower sides of a member 38 is also divided by the slot 37, respectively and is 
shown in the expanded sectional view (a) of drawing 2 , and (b), the metal layer to which the 
metal layer which counters a septum 25 counters the common electrode 41 and a substrate 27 
serves as the individual electrode 42 

[0022] a substrate 27 — from non— electrical conducting materials, such as synthetic resin, — 



becoming — an opposed face with a diaphragm 26 — the piezo-electricity of each head sections 
21 and 22 — corresponding to the member 38, the electric conduction lead section 43 (see the 
detailed cross section (a) in drawing 2 ) is formed by the method of common knowledge, such as 
sputtering or vacuum evaporationo, and it has flowed electrically through an electroconductive 
glue 36 in the electric conduction lead section 43 to which the individual electrode 42 formed as 
mentioned above corresponds and the field to which these common electrodes 41 and the 
individual electrode 42 counter — setting — each piezo-electricity — the piezo-electricity of 
the portion corresponding to [ carry out polarization processing by impressing the high voltage, 
respectively, heating a member 38 beforehand, and ] the ink cavity 30 — the member 38 is made 
into the active region 44 Moreover, the individual electrode 42 is connected to a driver 45 
through the above-mentioned electric conduction lead section 43, and the common electrode 41 
is connected to the ground. 

[0023] Two or more (this operation form eight pieces) long and slender ink cavities 30 which the 
ink supply room 33 of the major-diameter head section 21 has the shape of a long and slender 
rectangle which extends in main scanning direction X, and extend in the direction Y of vertical 
scanning through the ink let 34 in this ink supply room 33 are connected. The length A1 of eight 
ink cavities 30 is the same. Moreover, this eight ink cavity 30 is arranged by main scanning 
direction X, and is regular intervals and parallel mutually. 

[0024] From the upstream (it sets to drawing 1 and is left-hand side) of main scanning direction 
X, the distance A2 from point 30a of the ink cavity 30 was turned to the downstream (it sets to 
drawing 1 and is right-hand side), and the major-diameter nozzle 31 prepared in each ink cavity 
30 of the these major-diameters head section 21 is setting it up greatly gradually. The angle 
theta 1 which the array direction D1 of the major-diameter nozzle 31 leans to main scanning 
direction X and the direction Y of vertical scanning, and is made by this with the main scanning 
direction X this array direction D1 of whose is the array direction of the ink cavity 30 is 30 
degrees. Therefore, the pitch p1 of the direction Y of vertical scanning is one half of the pitches 
p2 of the major-diameter nozzle 31 in the above-mentioned array direction D1, and the nozzle 
density of the direction Y of vertical scanning is high so that it may expand to drawing 4 and may 
be shown. 

[0025] The ink cavity 30 of same length A1 of eight pieces is mutually arranged regular intervals 
and in parallel by main scanning direction X like the above-mentioned major-diameter head 
section 31 at the minor diameter head section 32. Moreover, by turning the distance A2 from 
point 30a of the ink cavity 30 to the minor diameter nozzle 32 to a downstream (it setting to 
drawing 1 and being right-hand side), and setting it up greatly gradually from the upstream (it 
setting to drawing 1 and being left-hand side) of main scanning direction X, the array direction 
D2 is leaned to main scanning direction X and the direction Y of vertical scanning, and the angle 
theta 1 of the array direction D2 and main scanning direction X is 30 degrees. Therefore, the 
pitch p1 of the direction of vertical scanning of the minor diameter nozzle 32 is 1/2 of the pitch 
p2 of the minor diameter nozzle 32 in the above-mentioned array direction D2, and the nozzle 
density of the direction Y of vertical scanning is high. 

[0026] Moreover, if it is this ink-jet recording head 20, the burden of a driver 45 is mitigated and 
the driver of small capacity can be used comparatively. That is, as mentioned above, as shown in 
above-mentioned drawing 10 , when printing the straight line 10 of the direction Y of vertical 
scanning in Form P, since the array directions D1 and D2 of nozzles 31 and 32 lean to main 
scanning direction X and the direction Y of vertical scanning, each nozzles 31 and 32 of the 
major-diameter head section 21 or the minor diameter head section 22 pass through the position 
of the main scanning direction X corresponding to the above-mentioned straight line 10 in order 
from the downstream (it sets to drawing 1 and is right-hand side) of main scanning direction X. 
therefore, the piezo-electricity corresponding to [ when each nozzles 31 and 32 arrive at the 
position corresponding to this straight line 10 ] the nozzles 31 and 32 from a driver 45 — the 
piezo-electricity corresponding to [ that what is necessary is to impress voltage only to a 
member 38 and just to drive ] all the nozzles 31 and 32 of a major diameter or the minor 
diameter head sections 21 and 22 — it is not necessary to drive a member 38 simultaneously 
For this reason, a driver 45 is comparatively easy to be the thing of small capacity. 



[0027] The major-diameter head section 21 and the minor diameter head section 22 moreover, 
the length L1 of the extension direction of the ink cavity 30 Since the major-diameter head 
section 21 and the minor diameter head section 22 are arranged so that the ink cavity 30 of a 
major diameter and the head sections 21 and 22 may be located in a line with main scanning 
direction X like above-mentioned drawing 1 although it is longer than the length L2 of the array 
direction of the ink cavity 12, As compared with the case where the major-diameter head 
section 7 and the minor diameter head section 9 have been arranged so that main scanning 
direction X may be countered as shown in above-mentioned drawing 1 , the occupancy width of 
face L3 of the main scanning direction X as the carriage 2 whole is reduced. 
[0028] As for the ink-jet recording head 20 concerning the 2nd operation form shown in drawing 
5 , each head sections 21 and 22 have set the angle theta to the main scanning direction X 
which is the array direction of the ink cavity 30 of the array directions D1 and D2 of nozzles 31 
and 32 as 30 degrees like the 1st operation form. However, with this 2nd operation form, the 
length A1 of the ink cavity 30 was gradually set up greatly sequentially from the main-scanning- 
direction downstream (it sets to drawing and is right-hand side), and it has set up so that the 
distance A2 to nose-of-cam 30a of the ink cavity 30 may turn into a necessary minimum fixed 
distance from nozzles 31 and 32. When it considers as this composition, it can prevent that air 
bubbles remain from nozzles 31 and 32 before nose-of-cam 30a of the ink cavity 30, and the fall 
of the control precision of the ink discharge quantity by these remains air bubbles can be 
prevented. Since the composition and an operation of others of the 2nd operation form are the 
same as that of the 1st operation form, in drawing 5 , the same agreement is given to the same 
element as the 1st operation form, and explanation is omitted. 

[0029] As for the ink-jet recording head 20 of the 3rd operation form shown in drawing 6 , the 
ink hold room 33 of each head sections 21 and 22 and the array direction D3 for a connection of 
the ink let 34 are making the angle theta 2 of 30 degrees to main scanning direction X. Moreover, 
the length A1 of the ink cavity 30 and the length A3 of the ink let 34 are identically set up for 
every [ each head section 21 and ] 22. Furthermore, distance A2 from nozzles 31 and 32 to 
nose-of-cam 30a of the ink cavity 30 is also made into a necessary minimum fixed distance. The 
angle theta 1 to the main scanning direction X of the array directions D1 and D2 of the nozzles 
31 and 32 of each head sections 21 and 22 is 30 degrees, and the advantage that the driver 45 
of low capacity can be comparatively used like the 1st operation form is acquired. 
[0030] moreover, each head section 21 and the piezo-electricity corresponding to [ the whole 
22 / since the distance from a part for the connection of the ink hold room 33 and the ink let 34 
to nozzles 31 and 32 is fixed ] each ink cavity 33 — the length (refer to drawing 2 ) of the active 
region 44 of a member 38 turns into the same length for every [ each head section 21 and ] 22 
therefore, the piezo-electricity corresponding to [ in order to make each nozzles 31 and 32 of 
one of the head sections 21 and 22 breathe out the same quantity of an ink drop ] each nozzles 
31 and 32 — control of ink drop discharge quantity becomes still easier that what is necessary 
is just to impress the same voltage to a member 38 Furthermore, since distance A2 from nozzles 
21 and 22 to nose-of-cam 30a of the ink cavity 30 is made into a necessary minimum fixed 
distance as mentioned above, the cellular remains in the ink cavity 30 can be prevented like the 
2nd operation form. 

[0031] In the ink-jet recording head 20 of the 4th operation form shown in drawing 7 , the two 
same major-diameter head sections 21 and 22 as the 1st operation form and the two minor 
diameter head sections 22 and 22 are arranged in the shape of the diagonal line. That is, eight 
ink cavities 30 by which the major-diameter nozzle 31 was formed in the direction of vertical 
scanning Y downstream (setting to drawing upper part side), respectively are connected to the 
ink supply room 33 of a main-scanning-direction X upstream (it sets to drawing and is left-hand 
side), and eight ink cavities 30 by which the minor diameter nozzle 32 was formed in the 
direction of vertical scanning Y upstream (setting to drawing lower part side), respectively are 
connected to it. On the other hand, eight ink cavities 30 by which the minor diameter nozzle 32 
was formed in the direction of vertical scanning Y downstream (setting to drawing upper part 
side) are connected to the ink supply room 33 of a main-scanning-direction X downstream (it 
sets to drawing and is right-hand side), and eight ink cavities 30 by which the major-diameter 



nozzle 31 was formed in the direction of vertical scanning Y upstream (setting to drawing lower 
part side) are connected to it Moreover, the ink cavity 30 of each head sections 21 and 22 is 
arranged at main scanning direction X, and to main scanning direction X and the direction Y of 
vertical scanning, nozzles 31 and 32 incline and are arranged. Thus, if the two head sections 21 
and 22 are formed in the direction Y of vertical scanning from one ink cavity 30, densification of 
the nozzle density of the direction X of vertical scanning can be carried out further. 
[0032] In addition, in this 4th operation form, the length of the ink cavity 30 is changed like the 
2nd operation form, and distance from the connection of the ink supply room 33 and the ink let 
34 to nozzles 31 and 32 may be fixed distance from nozzles 31 and 32 to nose-of-cam 30a of 
the ink cavity 30 for every [ each head section 21 and ] 22 like the 3rd operation form also as 
the minimum fixed distance. 

[0033] The ink cavity recording head 20 of the 5th operation form shown in drawing 8 is made 
into the structure which lost the minor diameter head section 22 in the 1st operation form, and 
formed only the major-diameter head section 21. In addition, it cannot be overemphasized that 
good as fixed [ in the distance from a nozzle 21 to nose-of-cam 30a of the ink cavity 30 ] like 
the 2nd operation form in this case it is good also as fixed [ in the distance from the connection 
of the ink supply room 33 and the ink let 34 to a nozzle 21 ] like the 3rd operation form. 
[0034] this invention is not limited to the above-mentioned operation gestalt, and various 
deformation is possible for it. For example, although the angle theta 1 to the main scanning 
direction X of the array directions D1 and D2 of each nozzles 21 and 22 is set as 30 degrees 
with the above-mentioned operation gestalt When the ink cavity 30 is arranged by main scanning 
direction X, if this angle theta 1 is set as the range of 0< theta<=45 degrees, rather than the 
pitch p2 of the array directions D1 and D2 of nozzles 21 and 22, the pitch p1 of the direction Y 
of vertical scanning becomes small, and densification of the direction Y of vertical scanning can 
be attained, moreover, piezo-electricity — the electric conduction board 26 of the non- 
conducting of the composition formed in the field which does not use a septum 25 for the 
common electrode 41 and the individual electrode 42 which impress voltage to a member 38 then 
a resin, ceramics, glass, etc. can be used An ink pressurization means may not be limited to a 
piezo-electric member, for example, may be the so-called bubble JIETO type further again. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view showing the ink-jet recording head concerning the 1st operation 
gestalt of this invention. 

[Drawing 2] It is the II-II line cross section of drawing 1 . 
[Drawing 3] It is the HUH line cross section of drawing 1 . 

[Drawing 4] They are the elements on larger scale of the IV section of drawing 1 . 

[Drawing 5] It is the front view showing the ink-jet recording head concerning the 2nd operation 

gestalt of this invention. 

[Drawing 6] It is the front view showing the ink-jet recording head concerning the 3rd operation 
gestalt of this invention. 

[Drawing 7] It is the front view showing the ink-jet recording head concerning the 4th operation 
gestalt of this invention. 

[Drawing 8] It is the front view showing the ink-jet recording head concerning the 5th operation 
gestalt of this invention. 

[Drawing 9] It is the outline perspective diagram showing an ink-jet recording device. 

[Drawing 10] It is the front view showing an example of the conventional ink-jet recording head. 

[Description of Notations] 

21 — Major-diameter nozzle section 22 — Minor diameter nozzle section 30 — Ink cavity 
31 — Major-diameter nozzle 32 — Minor diameter nozzle 33 — Ink hold room 
34 — Ink let X — Main scanning direction Y — The direction of vertical scanning 
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[ft^Ji i j •< y?^x v hm%mw<7)^ v ••/ Viz 

ffi^t/X/t^w^ti^ScD-f y^if^y^&tfl 
RjLt-^ y^arinHEL. yxjv^VL&^hAyti/ 
y X/i^is^JSW. 4y?^*r y*ji-<DWiWTfii izft 

^>y K. 

[1K£S2] IMAy^^-^y^jvaym^m^^M 
4!f*3i 1 tciSttO-f y?^'x-y MEfiK-y K. 

[ft im. 3 1 >r y ??-^y &wmt# s &&Bjmtz 

ftT V^S £ fc SWat-tSW fciBtttfH y? vx. 

[ff^JS4 ] 4>9+* y*JVCDm$atf&&£%folZ 

®&U iro. J >*;UO£:Zt:m% bit. # 

A y9^y*)V<rmmfrb~imm^zjX)V*m j FX 
yxjiscommxmziEjmiTftmMmwTmtzttLx 
mvx v^s £ i: » wft^«imi2 <cE««)-f y? *j 

x -y MSif^-y K. 

tf®l££3]fiit<zttLXffi^XWH£ti& tmz^ &4 y 
f^y^Mtm^^MzW&L. fr-o* Ay?^ 
y^juco^-g zm—b U #-f y?^-*r y^)V<n%& 
t>~fcWMhzyX)VitmTx;xivcMm^fo*i.7^ 
■n^immim^^znLxwnx^^ t zmmt-t 
tn^m 2 izimtoj y? ^x -y nm^ >y k . 
m$&6 ] y^mtmm^y \*«t'm<( y 
7m±&m^-y mt zmt &z\t z^mti-m mi 

iaii^-y H. 

<50i1S*M y^^-^y^j^mnu^^rmJ: *)±X'h 

zmkb-f&msme \zim^A y^j^ -y me 

IJ^s-y K. 
[0001] 

[SMH«OJW-4&*3Hff] *%mi., 4 y^'x-y ME 

y -y ^tcBFiK^rtBt^x o#tt4>fi, -r y? 

fcttffi LTH«2rS«WSW y^'x >y ME&^>y Hfc: 



[00 02] 

im^mwi) m9 y? i^x >y msh^d-m 

£^LT& 0 , f y? i/x. -y MEH^-y K 1 ii^f + D >y 

4 ^SKfcjsE txsjmjjfoxizffimmrt S. Jt it . 
IHttt* -S^IKP -y ^ r -y 7°n-;i^ 5 (; i K>± 
Mi&&£&mxtm$i-tZ>l3fo (Bbfefcfri*iY) «ii 
Sir.*." 

[0003] _LIE4 ^'x -y hSm^y H 1 tii, a 
1 0{^-r j: 5 fc. ^^SS^fBSKH^Ifctrift 

«>t, mm<7)^^y9mo±mmcoi^Myx;u6imf 

[0004] >«cS^-y K^7S.WjN@^.y HgP9 <>, 

w yfimmxn 1 1 a & 1 mow i 

?l"yhl3%jt-LXimiZtlX\^. y?**rt" 

f^i 2coftmzte*mxi&mjX)i-6 , anffij&z 

tlX^Z. £te. y?*c*t'r4 1 2tttmLXJ 
y?MEm.X&,Z>&&Wttl 6tfWM3*:iXX^h. £05 
6ttK5-f 7*^«JEA ? EpJn§ix^i:JS 

[0005] 

cisBft&*»*L, J: a fc-f- hwm\ mm 1 o ic^-r-f y 

35&£-%foXlzm&LX&r). *M^-yVM7Xl&m 
^•y H3945fc:W y^^r^h*^^ 1 2#!«S65tefrrtlYfc: 

^ti^ixm&fj^Y^z-mMizm^tix^h, %<r> 

tztb. :^y?yi -y ME^>y h" 1 ^flli5-f >^ 

s/'x -y ME^aT'M^er^YfcS^r-s i^mm 

1 OarTO-t^.^-. ^-y H 1 **±jt3E*T|6jX^J5fSffl 
ittct fc # t „ v b'SI 7 Xit'm^ >y h'SH 9 <0 

•tKxcos.mm^i 6 Srin^tigiiL. t^tw^s; 

X;l- 6 Xte'ms XJV 8 b A y 9 mt: Rfcffi $ -fr -5 

^Ofeft. lfll ±lEK5-f^- 

±IEE*SP« 1 6 jWKJBH-C* * 1 HcOS«SU0 
l 6*KBr^*/£«Xc5W-*«t*ti, mmwkmmiz 

Xnm^htK Ell 0«*^«mA-vl 0 0mAS« 
T* * . i -5 T . ^fl^ yFi7 Xfi/i^^ 7KS9CD 

Elifi 1 6 ^-r^r n^tiajj-r-i. Mt 1/10 AS 
JK-» 1 0 ASSO«KiE«* J jg3lt:'5:i . 
[0006] S /£, -HR{C, W y^^'x v ME^K-y F 
Xli . WM3&&<01K3L-tt&<Otz#> t ^ X/U-c01«^*fb& J 
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/X)V 6 &T//Mgy X)VS cOM&Jjfil YCD t yfpl 
JA^* < fc y ? * jf t'f -f 1 6 coil «fc 0 t ±# < 

[000 7] $ >y KS57^/Ml^-y Fg|S9 

-hieU 1 06Di 3 fcfc&'vy FSP7 fc/hfi's 
>y HSP 9 *M y ? -V K 't 4 1 2 #±ji3ESTft|iCSV He 

[0008] JJEfiawW y ? -y M2II 

^ -y K iz&lf&mmZffi&i- Ztzzblz% $*ufc i>?>T$> 

Rr^JBlE*rtI<0>6*»»5«ji*H*C: k SrSIMk LT 
^4. 

[0009] 

mzyxjwmi-tbtitztm&j y?i-^y*;i>zm 

? y^WMCS LT Srw-ri. £ k 

[ooio] JJE-f y^KoiS^J^riSj^^ 
^-ftk-scu imj xjvcmn^ifi^^iz 

' J: 0 < 4 5 • JUTT* S£k U\ 
[0011] § ^fcJWfcWfcti. -f y?f"*y*7K9£ 

SfcEI— y? J f- J r>*MZ&lf&SXjl><DtiL 
S£fi3r 7 X;I^K^I:fri&j£^^ft&tfIiJ7i 

[0012] »s v^i. -r y-?^y *)is<nmm&£j£ 

&4 y 9*s-*y*)w>9G&fr t>—mm\<zjX)\> 

[0013] $ ty Ay?^-*r y*iv<rmmff±3!&t 
iTftRV^mXfotettLXM^XmPlZti&kmz, 

^y^^r^y^Mtwm^mzm&L. 4y 

?^y*/l^>*$£(5l— k U ^y?^y*/U7) 

5tss*» <3-^®tt=y x/i^i&tt: y xivomm-nn $• 



[0014] 7^1^ y ^SttJBffl^-/ KSBk /jNg-f yy 
[00 15] 

[fWB<^»*3 *SPJfcr«S'f y?yx v h£^ 7 K 

*. -t^fc*>, j y?i-^y*)vcrmn-3}$i$:±^-}} 

^r-saaiR&siffli^-siKfc. iESSft^y^^^* 
Mzm^^ixtzsxMznm-hjyftv&^m: \m 
T^mmtti&i. < % o s f^*c7) p 5 ^ > N'-^M«r 

tik^-S-. 

[ o o 1 6 ] *fc, yx^ia^J^-f&i^^^-^tx 
y X;uo t° >y f-^y Xfrcoffiymfav f-/f J;H /J^ 

[ooi7]§^,t;, tc@^ yy amtlfl^'y H«k/h 
foertWtfJ y?^* y*>UDWM-jjfa<7y$&& 0 *X" 

[00 18] 

i?mvm&>!mi mz. mm&&t*mi<7>mB& 
mt:¥mizmwt2>. m 1 3 iz^-rm 1 mmm 

\,Z{%hAy?V?. -v htm^v k 2 0 ii, ±kh 1 OIZ 

Tfctx otciy^v^-y ymmm.<D* •* u -y ^' 2 taR 

<r<?M >y K 2 0(±, ^g-f V^SKt 

ttlffl^-y K*2 1 (JilT r 7^^.-y K*2 1 j k^ 
o . ) k/hS-f y ^JBHtfflffl^'y K«2 2 ( liTF r/Jvg 
MF*2 2j kv^a. m^vb* 
gP2 1 k/h@^-y H»2 2(i. +*y*;U7U—h 2 
4. m&2 5. MWM2 6, mm 2 7 *3KaT-*SWc 

[0019]f+ ^7V- >2 4ii. ^ffill. 
5 X . -fe 7 $ >y 7 X^t^NWtttmXttAJWSTJgBlt 
Six. HH£2 5k<?)*fl*]« (StrtlW) S-x-y^-y^O 
Mr^ati Kt&MLX. 7cfl^-y KSE2 1 kW^^-y 

f-f30, #W y;#ttf< 3 0^>-7 2 82rD±ffi 
fl.yX/l-3 1, 3 2, -f yi?2SariR^-rs-<yy#fc 
*^S3 3ai^#^f yy^-vtrw 3 ot^ytm&ms 
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3 £«grf h 4 V 9 4 yv -y h 3 4 iffi&ZiiX V . 

[ 0 0 2 0 ] PIM 2 5fcaW*m*»«>5Sr4»rt7 -f JUA 
Wtiffl §tlT& 0 . f-Y V^/^V- h 2 4 £ W£ 2 
6 k^faOlJt^ftXV •>.£>. 

[0021] j@&«2 6{4Ji^jE«W^3&^'5r 1 9 , * 
^±®kTffitei±*ft* , !teftjIttffi; HS>J«®k LTfiJ 
MStl-SaWStt^JWf^ftT* 0 . Hit 2 5 k*«2 

ffit*giJ3 6 (ISI2t:4JJtSJfcfeBfBffEI (a) #58) £ 

4 9368E2 7 fcBUeUfctlL ^ isyftiax (BUS* 
-f) K4 9»3 7£7£j£LT#®rU #-f A-br- 
^ 3 0 (cMJ£-f& ffi«iiW3 8 k . B8?$-5JE*»#3 
8tf>rafcfiHr^£fW!Ifi3 9 k . <I;ft,£>&HtfM4 0 k 
Izfi-mZixX^Z . *ts, ffi*8W 3 8^^4)4 
^ME#R*«W"t*. i^s JJE^f i-yftoXlz 4 
9 JEWWf 3 8 <0±TfcRtf/£3Wti£JWi -e^ti 
*3 7 |Ci 9#»r$*U H2<^fc«lfffiBI ( a ) , 

( b ) t^-r 4 a na2 5 test r&r*- h &j%mtfgm 
w&4 1. wr.2. 7 izttfa-t&-£tmmtfmw\9M4 2 1 

[ 0 0 2 2 ] mm. 2 7 iz-&®.mzm<7)3mmm4frt>% 

9 , ilWflS 2 6k SOfcf fomiZteg-^ -y H* 2 1 „ 2 2 O 

3 8 izitfm Lxmm v - h«4 3 02 *c*s*t 

£>P,«)tE0 ( a ) £#gg) #x;-?-y * y y^XteSS* 

T#j££*uWIM**4 2 jWjfrf*** y - H»4 3 
{c»«ttl#«^J3 6Sr^-t-C«^^fflLTV^„ * 
LT, dixfe*ffl«ffi4 1 tmWM4 2&ttltTt61R 
W.ZH V *"C , #E*a5*f 3 8 fcWMft L3r# £>JS«iE 

b'^r-f 3 OfC*TJE^»*WiE«a5«-3 8£$Sttfc«4 

4 tut**, ttz. mmmm4 2ii±mmmv-¥U 
T-xizjmztix^t. 

[0023] ^f2^>y FS2 1 04 y?«i£M3 314, 

y ?m&m.3 3 fc-f U -y h 3 4 LTfflb^E^Trt 
YtcE^S^vW y^^rb*-r>f -3 0*«8BRffl (# 
SUB&RTti 8 IS ) m^tlX V % * . sm<7M>7**r 
b'-f^ 3 OODJtSAlliH— £<758®7) 
^^Jf+tT^ 3 0i4, ±«^l«lXicE^J§tLS^ 

[0 024] £ix^:/^^-y F^2 l<D=g--<f y;y-# J ^'b•• 
T•>^ 3 0 izmffz^yX;U3 1 y^^r-r t'f 3 
OO&SSBS 0 a*»6«)JBeA2^3E5©ID6rK!X^)±a 

in (hi tcfiwca-H) 3&» 6 Teas (a 1 tfe^tt 

ffl) IzmifXte* IZjzZ <&5e.LX\^& . ZiX(,zJ:~oT 
JZ&SXfrS 1 <0ffi?dST*|D 1 14, .±3t3£*rfoX,RU f BJ 



y?**h'f-< 3 0<7)WWmX'hh$3E£3jfoXt%: 

-ffi&e n±3 0° X'h&. *<Dizto* 04 iz&;±lx 
mDixco*msxju3 i©e7fp 2^1/2^^-0 

TtJ 9 , YcoyX;^^*W< & o T . 

[0025] ;m^v K»3 2 tJ4, ii!E*f£^-y Hff 
3 1fcR«tC, SlicOH— ^$AlcO-f yy^f+hr^ 

3 o^'±^s^raxt5VH=^Pi^^ff(=EM$ti 

TV^i.„ 4fc, -O^^+b*T-^3 005feSS»3 0aA> 
^m^X)V3 24T<oraiA 2 2T^^^[SjXcO±^ 

ffll) KWtT** fc*iS» ■< iSS-fS <! k 4 9 -e^EJ'J 
*WD 2 ari^frlSlXat^IiMS^rSlYH^r LTISft 
Tfc 9 > mffiWlV 2 k ±^»InlX<D^Jg <9 1 {4 3 0 
° T'S>i>. ^<Dfz^>^ 'N£.yX)V3 20liM^[6j<7)b 
•yfplli, ±EMB?a*-|6] D 2 TO/hfil J X)V 3 2 <?) b 

•y^p 2<^ i/2T» 9 , m%&nmY<7)jX}vmmw 

[0026] i/t, ,:^y?yz»/h^7P2 0 

^i«0K7-f^'-^ffiM-ri»ik* s T'#4. -t^fr-h. 

±mm i o tc^-T4 -5 izm&p izm&xm y 1 

0 ^EpfJ-rs*^-, ±MfrS.o\,z;X)V3 1 , 3 2<7>1E 
^rtlDl, D2J4 ±5i3iE^Xat^ffl3i3lE36rrtlYfc: 

HgU2 2<5D#/X;l^3 1 , 3 2 #£5t5lE3rrax<OTS« 
(Hlt4j^r*«) JJESiai 0{cMJ5Ei" 

-l»±^fr(6lX(7D-ffia&il®-r4. tot, #yX;W3 
1 , 3 24*i<?5lKft 1 0 \,Zftmth®mz^L Lftk # 

K^-f 5*»$>*«oyx/t'3 1 . 3 2t*rjs-r 
hwmm*3 8iz<D?>.w&zwiNLxmfrftiii± < . 

±.mXi±4^^-y KSS2 1 , 2 2 0-r^.T<^yX;k3 
1,32 i=^fjS1-.S)ffmSI5#3 8 ^BffcigSrtS^g 
*»5rV\ COfcft, H9-f^— 4 5i4Jt^yJ^*«0*j 

[0027] tfe, ^S^-y H«21. /h@^-y H*2 
2 k y^df^b'T- -f 3 0O3EftSTfiI<0*S L 1 tf, 
^mtb'fd2 <0E5!ttFI*I^>*$ L 2 4 9 <> JtV ^ 
±150 1 £7)4 3 te^g&Uf's -y KH52 1 , 2 2«0-f 
^iy^f-rb'^^ 3 0**±^Efrl*lXfc^J;4 a tefcS^ 
•y H»21»W>^7 H»2 2*«EBS^TV^Sfe 
±150 1 ^-T4 3 fc±fl^ -y F«5 7 t /jN@^-y H 

» 9 *±3tetfrrtix*=**rtrt-* 4 3 tcffia itz^ttt 

mLX^-r 'J -y^2^:#:k LT^±^*f6]Xc0tfi*1i 
L3**K^$>U.. 

[ o o 2 s ] m 5 ^•rm2mmm.£$h%> a y? v± 

•y M5#i^ -y h* 2 0 {4. M 1 MffimMk ^ -y 

HSi52 1, 2 2ki>yX;U3 1. 3 2 cOiE^J^mD 1 , 
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z<7>M2mmmT'\$. ^m^wmm ( situs 

lZ±Z<mzL, JX)V3\, 3 2frt>j y?**t'f 
4 3 0O5feS3 0 a&TOEltA2tf£RfbN^>-- ^ 

3 o a * x-wm^smhrnmi-hcDzmit-fh z t #r 

atwtuBJiss i mtmmt mmx-h s n 5 can 
•cjb i mmmmt m-commtzitm-attHrZttixm 

[ 0 0 2 9 ] H6 t,ZfrrfWi3mkfflm<7M y? =Jx. >y h 
leU^. -y H 2 Oi±," #^-y KSS2 1 , 22^ V^iRig: 

g33fc^y^t/7h34 <^SStta«J-^ffi5Wri*iD 3 # 
^^2^T&]XtMLT3 0° «OAK0 2£2:L-O^. 
ift. #NfKI2 1, 2 2«(^^^br-f3 0 
^SAISW y^U'yb3 4<D^$A3^1SQ— OCiS 
5£l/C^6. S&fc. 7X/U3 1, 3 23&»4»-f >^df+ 
b'-r -f 3 0 CDffim 30a3 T'OIESIA 2 & jfcK«MB<0 
— jgEESffii: LTV>^»„ 3-^-y HftJ2 1 , 2 2«oyX/l^3 
1 , 3 2C0S^I«JD 1 , D 2^±jSKTI*|XC$f?-« 
«JK <9 1 3 0 • 0 „ » 1 %ffift$AB R*teJfc«W 

[0 0 3 0 3 #^-y K«2 1 , 2 245(C>f y^JR 

2§^3 3 t -f >7 V >y h 3 4 3 
1,32* TW)E«&*- %X*& S fc£> . #-f ^ ? * -V b* 
f<33 fc**JW4ff*aW3 8«0gtti«4 4 <7):R§ 

(EI2#Sg) «45^y H»2 1 , 2 2*HCR-^$ fc* 
S. %<7)tz*b. K-fttfp~-Jj<&^y 1 , 2 20# 

yX;l/3 1,32 Kill— S<?M 3-£4Jfc«> 

£t&&yx^3 1 , 3 2£*fjs-rs J Emgpf3 sjcr— 
$>. § ^tc , ±te<7j i 3 ic/x/p 2i. 22*^ 

W y^^f -V t'f .4 3 0 coffim 3 0 a £ "COffifliA 2 
g«/NEtf>— t T v ^ s 2 mf^l t m 

c o o 3 1 ] @7 i,z^-rm4mtmm^ y?i?x. >y h 
ie#$^ 7 k 2 o -cut. n i mmmmt n«o 2 

M'l««21, 2 2 1 . 2 ffiO/Jvg^ >y K«2 2, 2 2 

x_t^{pj (Hfc&wcsii) ^yrm&mssizte. 

fgy Xrt/ 3 1 ft feiirt: S ffle-M y ? *t-y fc'-r -f 3 0 

iz^ii^tuis&s X)i>s 2tfi5Lftbtuz.sme>4 y?* 



«{PJ (Hcciiv^T^riil) o-f>-i7ft^M3 3t{4. gfM 
3 l^tt^^sno^y^^^tT-^ 3 o^i!$ 

n-CV^S„ *3t, ^7 K»2 1 , 2 2^y?^tt' 
x^3 0(i±^^XtEg$^ /X^3 1, 3 2 

te&g^mxRv^ii^jjftYizttLxm^xmwz 

M36*EfrrtFYfc: 2(i<^-v HSB2 1,22 ^Kdixtf, 
iiJ^E^rinJXOyX/U^S— JfiWHBfW* - fc**^ 

[0032] i«MB4Hat3WBfc*J^T , ^2H 
W^ioWy^^tfcT^ 30«1§JI5:^ 
TyX;U3 1, 3 2*>4>>f V^^r-irt'f--* 3 0<05feS»3 
0 a*TOffi«&«/M5R<iO-J@0f t LT fc i < . 4 

m3mt®m<7)£ o m y?m&m 3tjy?i/ 

v h 3 4<OSSRgp*>4> 1,32 ST-cDggM^^- 

^«yHS2 1, 2 2«tC— mzLXh^. 

[0033] msizTrmsmmmM y?**^ 
* fenK -y h 2 o ii , us i wmmzto \ ^X >y K 

352 2 5-^< LTM^7 KSP2 1 tfD»*K^flBti: 
0\z;X)V2\i3>t>A y?**VT-4 3 0*Mfc3B3 0 a 

x a \za y?mi&m 33t-(y^u^h34 comm.fr 
^jX)V2\t.x<7mwk—'M.t txi>x^z tjiv^a 

[0034] JJEg£Nm£IK£3*.S &0) 

JWITCtt. #yX;t^2 1 , 2 20iWISrraD 1 , D 2<7) 
i^^^X{cMt--i»««^ {CESLT^^ 
y?^t'f-( 3 0^±^3E*-[6lXfcE^|$ilT 
V^Sfl^ti, CCO^K^ 1 ar0<6 , ^4 5° <D«H£R 
^ttUtiyXjU2 1 , 22C0mn^mD l , D 2<7Db>y 
•f - P 2 J: 0 kIiJ7£3fcfrlRlYOb"-y 1 #>h$ < & 0 , 
IiJ^*(njYO^«^H-i.i^A 3; r#-S,„ B 

4 2 SrHS 2 5 £f fffl L^rv WC»flW*mj£ i "Tti - 

2 6S-«M-r-&<ri:* J -r#s. ZZ>tz£^ -i y7M3L 

;u^x h ^ ■< XXh ~> X t> ± v \ 

[HI] *^BJ«0^ 1 mWMMlzm& y h 
ie#f^ -y K a-^-f ZEH0T*3i S . 
[02] Hli0II-IlS8BfHH"C*&. 
[H3] Hl<?DIII:-IIIiR»fBffH"r*«. 
[H4 ] Ml niVM<mft%kkWX% & . 
I M 5 ] *HHjoiii 2 JQ|0gffi£ff & -f > ^ y x -y h 
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y K $ Ji5f JEBBTC& 4 . 
[07] *W%m.4 UtttRmtCffi S-f^xvb 

[08 ] JdtiBIBfCfll* •< ^7 ^"x «y h 

-y H Sr^JEiBH'C* S . 
[09 ] >f i^x >y hf£ilSffl£^11$B&£*g?0T 



[010] fi!*CM y ^ y'i <y h IBIi^s -y KO— 0S£ 

SrfIE®0T-35-2>. 

3 1 3 2-/jNgy X)V 3 3 »~f y^IR 



[01] 



[08] 



'4 



L2 



21 30a 22 D2 



\ ' ( ? ) T 



ni 01 
Lt 



L1 



A1 



ji ii IL 



20 



A2 



1 



A1 




/"V 



-34 



33a 



L3 



A2 



~2- 



pi 



L1 



-24 



i 45 



7fr 



20 



/ v v y v 



—30a 



50 



•--30 



34 



33a 




(7) 



mm^l 0-2 72 7 76 



l®3) 




JNSDOCID- <JP 410272776A J> 




CH9] 



(9) 



mm^l 0-2 7 27 7 6 




